The aim of the study was to predict smoking from early adolescence to adulthood by using longitudinal data. The data was gathered in connection with the North Karelia Youth Project The project was started in 1978 with students in the seventh grade of junior high school (aged 13 years) and finished in 1980 when the students reached the ninth grade. The follow-up study included four additional surveys over 15 years, the last being in 1993-94. The results show that two-thirds of the smokers in the ninth grade of junior high school (aged 15 years) were still smoking at the age of 28. About half of the smokers at the age of 28 were smokers in the ninth grade and the other half had started after that Previous smoking status and smoking by friends were the most important predictors of smoking. The continuity of smoking and non-smoking from adolescence to adulthood supports the importance of prevention programs in junior high school. On the other hand, about half of the smoking adults had started smoking after that This indicates that the prevention programs should continue after junior high school.
Introduction
The prevalence of smoking has diminished during the last few years in Finland (Helakorpi et al. . In 1994, 27% of working age men and 19% of women smoked daily. Smoking prevalence was higher among lower social classes. Daily smoking among young people in 1994, although also in decline during the last few years, was as frequent as 25% among 15-year-old boys and 19% among girls of the same age (Kannas, 1994) . Smoking prevention is one of the most important determinants in promoting public health in Finland. The large prospective study by Doll et al. (1994) found that about half of all regular cigarette smokers will eventually be killed by their smoking.
There have been several cross-sectional studies about smoking, but relatively few longitudinal ones. Cross-sectional studies show generational changes, but longitudinal studies show trends across age and they can determine the order of events, which is important when smoking behaviour is being predicted.
Few individuals initiate smoking after 20 years of age; most smokers take up smoking during adolescence. The proportion of smokers increases heavily during 13-15 years of age, especially daily smokers (McNeill <rf al, 1988; Stanton era/., 1989) . By the age of 15 years 80% of the adolescents had at least tried smoking (Stanton et al, 1989) .
Some studies have shown that the strongest predictor of smoking is previous smoking (Pederson and Fefoce, 1987; McNeill et al, 1988; Chassin and Presson, 1990; Kelder et al, 1994) and relative risk for adult smoking is increased by an early onset of smoking (Chassin and Presson, 1990) . Also, the dependence on nicotine develops quickly among young people (McNeill, .1991) . Future intention to smoke (McNeill et al, 1988; Goddard, 1990; Conrad et al, 1992) and adoles-cents normative expectations about cigarette smoking (Botvin et al., 1992) are important determinants of smoking initiation. As noted by Bertrand and Abemathy (1993) interpersonal variables (like peer influence) were considerably more important in predicting smoking status than were intrapersonal factors (like self-esteem). On the other hand, intrapersonal factors played an important role in maintaining the smoking habit in black adolescents (Botvin et al., 1993) . In general, social factors are seen as more important than attitudinal ones in predicting future smoking (Pedersen and Lefcoe, 1987) . In some studies, girls are more likely to start smoking than boys (Goddard, 1990) .
Studies which have examined the influence of parents, siblings and friends on adolescent smoking do not show the same pattern of results (Conrad et al., 1992) . In many studies there is no association between adolescents' and their parents' smoking behaviour (McNeill et al, 1988; Conrad et al., 1992; van Reek et al., 1993) . Hops et al. (1990) noted that a father's smoking was related to his adolescent smoking, but a mother's smoking was not. The association between adolescents' and their friends' smoking is usually quite strong (Reimers et al., 1990; Conrad et al 1992) . Stanton and Silva (1992) found that the source of the influence is more important than the extent of influence among friends and family members. Family disadvantage and use of alcohol were associated with later adolescent smoking (McGee and Stanton, 1993) .
The aim of this paper is to describe the development of smoking prevalence from adolescence to adulthood; how smoking in adolescence predicts smoking in adulthood and how smoking among an adolescent's family and friends predicts smoking in adulthood.
Methods
A 2 year health promotion program, the North Karelia Youth Project, began in 1978 among the seventh graders (aged 13) and finished when the same students reached ninth grade (aged 15) in autumn 1980. It was carried out at four schools in the county of North Karelia, Finland. The aim of the project was to prevent cardiovascular risk factors among adolescents. The smoking prevention portion of the program was aimed at teaching skills to resist the influences that promote smoking.
The study was designed to test the efficacy of a school-based program. Therefore, three pairs of matched schools were chosen. Two schools (one urban, one rural) were selected from another county in eastern Finland as controls and the program was carried out in the four remaining schools (two urban, two rural). In each matched pair, there was one school chosen from the capital of the county and the other from rural villages. The schools were upper levels of comprehensive schools (junior high schools). Comprehensive schooling is compulsory for all Finnish citizens and provides for the entire age group. There were both girls and boys in these schools.
The study began with a pre-test survey in 1978 and after that five follow-up surveys were carried out The last survey was in 1993, when the subjects were 28-year-old adults. The results of intervention have been published earlier (Vartiainen et al., 1990) . The onset of smoking was lower up to the age of 21 for those in the program schools. There were no differences between the school groups in smoking prevalence at the age of 28. For this all the schools were combined in these analyses. The effect of intervention at the age of 28 will be published separately.
Between 1978 and 1980 there were 903 students in the six schools from the seventh grade to ninth grade. For the pre-test survey in fall 1978 897 students (99%) and post-test survey in fall 1980 851 students (94%) participated. These two surveys included a self-administered questionnaire and a cardiovascular risk factor examination at school. The students filled in the questionnaire at schools in the spring of 1981, and a postal survey was done in fall 1982 and in 1986. New addresses of the subjects were received from the National Population Register based on social security numbers of the subjects. The questionnaires were sent to their homes and the subject was asked to fill in and return it back in an enclosed envelope. In the most recent survey (1993-94) people were asked to fill in a questionnaire at home and to participate in a cardiovascular risk factor examination that was carried out by a trained project nurse at the public health centre. In the last survey the participation rate was 71%. The other participation rates are presented in Table I . In all the surveys, self-reported smoking was measured by the following question: Do you smoke now? Multiple responses were: (1) not at all, (2) less than once a month, (3) one or two times a month, (4) one to two times per week and (5) daily. In addition in pre-test (1978) and post-test (1980) surveys, serum thiocyanate was measured from all serum samples of the students.
Results
Table n presents longitudinal data of smoking status at six points of time over 15 years. The ages of the subjects were on the average 13, 15, 16, 17, At every point males smoked more than females. The biggest difference between genders in smoking was at the age of 28. Occasional smoking was more common among females than males at the ages of 15, 16, 17 and 21. There were not big differences in the prevalence of non-smokers between males and females in the first four surveys; however, at the age of 28, 70% of women were non-smokers versus 55% of men.
One of the main questions of the study was whether smoking in adolescence predicts smoking in adulthood. Because very few adolescents smoked at the age of 13, smoking status of 28 year olds was predicted by smoking at the age of 15. Smoking status was dichotomized as nonsmoking (less than weekly) and smoking (at least weekly). Among 15 year olds, 21% were smokers and 30% of 28 year olds were smokers. Two-thirds of the smokers in the ninth grade reported to be smokers also at the age of 28 (Figure 1 ). Four-fifths of the students who did not 120 r
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smoke in the ninth grade, did not smoke at the age of 28 either. The continuity of smoking was stronger among males than females: 70% of males and 58% of females, who smoked at the age of 15, were smokers at the age of 28. The continuity of non-smoking was stronger among females than the males: 73% of males compared with 85% of females were non-smokers in both surveys. About half of the smokers at the age of 28 were smokers at the age of 15 and the other half had started after that (Figure 2 ). Nine non-smoking adults of 10 had been non-smoking adolescents and 10% had smoked at the age of 15. There were more men than women who had started to smoke after junior high school: 41% of smoking males and 50% of smoking females had smoked at the age of 15. One-fourth had changed his or her smoking status from the age of 15 to the age of 28 and three-fourths remained in the same category, smokers or non-smokers, at both points.
In the pre-test survey in 1978, three students (0.4%) reported as non-smokers, but had 95 umol/1 or more serum thiocyanate. The respective number in the post-test survey in 1980 was 13 students (2.3%). This indicates the self-reported data is reasonably valid.
The prevalence of smoking among adolescents' friends and family members was studied. At the age of 13 years, 12% of boys and 8% of girls reported having at least one friend who smoked. By the age of 15 these proportions increased to 28 and 26%, respectively. In 1980,21% of adolescents reported having a sister who smoked and 28% reported having a brother who smoked. In 1980, 39% of fathers and 14% of mothers answered they had smoked 'yesterday or today'; 30% of fathers and 78% of mothers answered they had never smoked. Logistic regression analysis was used to assess the association between smoking in adolescence and smoking among friends and family (Table HI) . Those who did not have both a mother and a father are not included in the analysis. Those who did not have either a sister or a brother were labelled in the analyses as non-smokers. Smoking among friends was the most important factor associated with smoking at the age of 15 among both genders. A sister's smoking was also significantly associated with smoking in both genders. In addition, smoking among boys' fathers and smoking among girls' brothers were significantly associated with eventual smoking among those subjects.
Logistic regression analysis was used for assessment of the association between smoking in adulthood and smoking in adolescence and smoking among friends and family (Table IV) . According to the results die best predictor for smoking was previous smoking in adolescence (OR = 3.15). For men there was no other significant predictor, but for women a brodier's smoking in adolescence was associated with their own smoking (OR = 3.75). In addition, a brother's smoking (OR = 2.35) and friends' smoking (OR = 2.08) were significant when the analysis included both genders.
The trends of die results were about die same regardless of how smokers and non-smokers were defined (at least daily/weekly/monthly smokers). 
Discussion
Smoking increased very heavily during junior high school. Earlier smoking and non-smoking predicted smoking status in adulthood fairly well, but half of smoking adults had started to smoke after junior high school. This indicates that it is important to continue smoking prevention programs after junior high school.
There were no big differences in smoking between genders until the subjects reached 21 years of age. After that the smoking prevalence of men was higher. The females stopped their smoking more often than males and the onset of smoking among girls was not as common after junior high school as it was among boys.
The influence of smoking among friends and family on the subjects' smoking can be seen in this study like many other studies. The influence of smoking among friends was significant, especially among adolescents, but the smoking of friends during adolescence also had a significant association with the subjects' smoking in adulthood. After a subject controlled smoking in adolescence, smoking among friends still predicted smoking in adulthood.
On the basis of this study, unambiguous causal deductions cannot be made. The study does not indicate whether the subjects chose friends because those persons smoked or whether the subjects started to smoke because their usual friends smoked. It is likely that it is a two-way association. In any case, this perception emphasizes the social nature of smoking. It is not easy for many adolescents to stay non-smoking if there are many smokers among their friends. In places and situations where there are many adolescents, smoking should be restricted.
After junior high school there are big differences in smoking among adolescents in different school types in Finland. For example, smoking prevalence in vocational institutions is higher than in senior secondary schools (Uimatainen-Lamberg, 1993) . Of course, students are selected to these institutions, but the smoking of other students has some effect Somewhat surprising was the weak association between parents' smoking and their children's smoking. This association had disappeared almost entirely in adulthood. One explanation could be that most smoking parents' attitudes to their children's smoking are very negative. Maybe parents have tried to stop smoking and the youth have seen how difficult it can be. It can be easier for the children of smoking parents to experiment with smoking, because cigarettes are available at home.
This 15 year study is the longest among the other analogous studies in the literature. The results of this study were quite similar to other studies. Previous smoking and friends' smoking in adolescence were the most important predictors of smoking in adulthood. In this study the effect of smoking in the family was not very clear, but it is not clear in many other studies either.
Protection of young people from tobacco is now supported by the reform of the Finnish Tobacco Control Act in 1995. One of the main aims is to prevent smoking by young people and to reduce smoking in general in their daily environment A shopkeeper is not allowed to sell tobacco products to anyone under the age of 18 (tobacco vending machines are banned in Finland). Schools are widely smoke-free areas. Students are not allowed to smoke in the schools, neither in the yards of such schools, where students are mainly under 18 years old. The staff can smoke in a smoking room but only if it is guaranteed that tobacco smoke will not spread to smoke-free areas. Tobacco advertising has been banned in Finland since 1978 and new provisions ban indirect advertising, too. The provisions of the law will be supervised by municipal authorities and regional occupational safety authorities.
The decrease of smoking in Finland, especially among men, has been based on the cessation of smoking. About half of the men who smoke will stop their smoking during their lifetime. This trend has not changed very much during the last few decades (Vartiainen et al., 1994) . In the future, any decrease in smoking will be mostly based on the decrease in the onset of smoking. It can be seen in this study: 39% of fathers smoked, when their children were in the junior high school in 1978 and 33% of their sons smoked daily at the age of 28 in 1993. Girls' smoking has developed differently: 14% of the mothers versus 21% of their 28-year-old daughters smoked daily. So it is possible that smoking prevalence among women will increase further.
